Proximal tibial growth plate injuries are one of the rare cases seen in adolescents. Acute complications, such as arterial damage and compartment syndrome, and also chronic complications, such as genu recurvatum, can be seen in these patients. In this review, we present the treatment and complications of 2 14-year-old patients, who were admitted to our emergency service as a result of acute trauma.
INTRODUCTION
Although knee traumas in children are commonly observed, cases of proximal tibial epiphyseal injuries are exceedingly rare (1) . Proximal tibial physis is anatomically stable. It is laterally buttressed by the upper end of the fibula. On the front end, it spans downward from the tibial tubercle epiphysis to the adjacent metaphysis (2) . Collateral ligaments attach to the metaphysis, and the epiphysis is protected from varus-valgus stresses. The cruciate ligament does not cause epiphyseal injury despite being attached to the epiphysis (3). Due to this protection, detachment of the proximal tibial epiphysis is rare and it requires significant force. In this review, we present two cases of proximal tibial epiphysis due to an extravehicular traffic accident and fall.
CASE REPORTS
Case 1 A 14-year-old male patient was admitted to our emergency polyclinic due to an extravehicular traffic accident. Swelling and widespread tenderness were present around the left knee. Ankle and first toe dorsiflexion were present. Tibialis posterior and dorsalis pedis arteries could be palpated. Capillary filing was normal. Bilateral radiograph showed that the tibial shaft was displaced posteriorly, and Salter Harris type II proximal tibial epiphyseal injury was detected (Figure 1 ). Initially, closed reduction and long leg bracing were performed for the patient under the conditions of the polyclinic. Closed reduction was unsuccessful; therefore, open reduction was performed under general anesthesia. The fracture gap was accessed via a longitudinal incision through the anteromedial left knee with the presence of a pneumatic tourniquet while the patient was lying in a supine position. The hip and knee were brought to 45° flexion, the proximal metaphysis was pulled toward the anterior side, and the fracture was reduced and stabilized via percutaneous Kirschner wires (two laterally and two medially) (Figure 2 ). Because the cruris anterior compartment was too stretched, clinically compartment syndrome was considered and long leg bracing was performed in extension via anterolateral fasciotomy. The patient underwent a 10-day negative pressure wound care treatment, and then, his wound was primarily closed. His braces remained for 6 weeks, following which knee exercises were started. Kirschner wires were removed on the 12 th week, and full weight support was allowed. There were no problems in the patient's 15 th -month examination, except a for 15° recurvation in the knee. Leg lengths were equal, and findings of the neurological examination were normal ( Figure 3, 4) . Written informed consent was obtained from the father of the patient.
Case 2 A 14-year-old male patient was brought to our emergency service by his relatives due to a fall. He had severe pain and sensitivity in his right knee. His bilateral radiograph revealed right tibial proximal end type II epiphysiolysis and fibula proximal diaphysis fracture ( Figure 5 ). Findings of his neurovascular examination were normal. The patient underwent closed reduction and long leg bracing under sedation. Control radiography revealed that the reduction was unsuccessful, and detection via a percutaneous Kwire was planned. Close reduction was achieved under general anesthesia via two diagonal K-wires sent from the medial right knee to the fracture gap while the patient was lying in a supine position. The cruris anterior compartment was observed to be stretched; therefore, inner anterior compartment pressure was measured via a digital monitoring system. Inner compartment pressure was measured to be 65 mm, and fasciotomy was decided. Fasciotomy was performed via an approximate anterolateral incision of 15 cm, and long leg bracing was performed for the patient. The patient received a 10-day negative pressure wound care treatment, and his fasciotomy area was closed with a split thickness skin graft obtained from the right anterior femur (Figure 6 ). The patient's braces remained for 6 weeks, and his wires were removed after 12 weeks. The patient had no complaints is his 6 th -month examination. Range of motion of the joint was full, and findings of his neurological examination were normal. The patient is still under observation. Written informed consent was obtained from the father of the patient.
DISCUSSION
Proximal tibial epiphyseal injury cases are rare (4). They are usually encountered in adolescents in indirect traumas and during sports activities (5) . The mechanism and type of injury vary depending on age. The most common injury mechanism is abduction-adduction trauma during childhood, and the most common injury mechanisms are hyperextension trauma and, despite being rare in late adolescence, flexion trauma of the knee between the ages of 10 and 12 years (5). Our first case involved hyperextension, while the second involved abduction-adduction trauma.
Proximal tibial epiphyseal injuries cause important complications. The most serious complication is arterial damage. The vascular injury rate is approximately 10% (6) . The popliteal artery is close to the proximal tibia and the fibrous arch of the popliteal muscle. Therefore, injuries of the popliteal artery and its major branches can occur in proximal tibial epiphyseal injuries, in which the shaft is displaced posteriorly. Required vascular examinations and inspections must definitely be performed before and after the reduction. If an artery injury is detected and if it is treated within 6 hours, the extremity can be saved at a rate of 90%. If 8 hours or more time is elapsed, this rate decreases (7). Our patients' initial arterial pulse rate could be palpated, their emergency Doppler ultrasonographies were normal, and arterial pathologies were not observed in their follow-ups.
Another important complication is compartment syndrome. Compartment syndrome results in the disruption of the microcirculation of tissues following the pressure increase in closed osseofacial tissues (8) . Tibial fractures are the most common causes of compartment syndrome in children, as is the case in adults (9) . In the physical examination of compartment syndrome, findings such as tightness in the relevant compartment, severe pain in the passive movements of muscles passing along the compartment, hyperesthesia, paresthesia, and pain disproportionate to injury are observed. However, classical findings of compartment syndrome may not be observed in children. A physician should keep three A's in mind: "anxiety", "agitation", and "increased analgesic need" (10) . Devices that measure compartment pressure can be utilized in patients with limited cooperation, who are exposed to anesthetics, and who have neurological injuries (10) . We performed fasciotomy because of severe tightness of the anterior compartment during the operation in the first case and because of the inner compartment pressure being 65 mmHg in the second case. Shelton et al. (3) encountered compartment syndrome in only one patient in their study consisting of 26 patients. Both our patients underwent emergency fasciotomy. Emergency fasciotomy ensures the decrease in inner compartment pressure, increase in venous flow, and tissue perfusion. Timely and sufficiently performed fasciotomies in children can yield perfect results (11).
In the 15-month follow-up of the first case, genu recurvatum was detected. Genu recurvatum deformity can be caused by Osgood-Schlatter disease (12) , tibial tubercle avulsion (13), prolonged immobilization (14) , skeletal traction (15), and femoral and tibial fractures (16) . Histological structure of the proximal tibial growth plate is not uniform. The growth plate beneath the tibial tubercle is made of fibrocartilage tissue in order to decrease the stress caused by the patellar tendon (17) . Similar to other regions, rest of the growth plate is made of hypertrophic columnar cells. The anterior fibrocartilage tissue is replaced with columnar cells during skeletal maturation, and this is the most vulnerable period to traumas. Physiologically, closing of the physis begins centrally and continues centrifugally, and the tibial tubercle physis closes the last. This maturation period is when physis is the most vulnerable to traumas, and proximal tibial traumas are reported the most during adolescence (18) .
Similarly, in our case, an injury occurred during this maturation period, and anterior surgical open reduction and detection were performed. Genu recurvatum occurred as a result of damage incurred to the growth plate during the trauma or surgical treatment. Corrective osteotomy is being planned going forward.
CONCLUSION
With this case report, we wanted to emphasize on the necessity of considering these types of complications when treating proximal tibial epiphyseal injuries in adolescents.
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